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(54) Expansion valve 

(57) The expansion valve of the present invention 
comprises of a heat sensing shaft 36f equipped to the 
expansion valve 10 and a diaphragm 35a contacting its 
surface, a large stopper portion 312 for receiving the 
diaphragm 36a. a large radius portion 314 movably 
inserted to the lower pressure activate chamber 36c 
and contacting the back surface of the stopper portion 
312 at one end surface and the center of the other end 
surface formed at the projection 315. and a rod portion 
316 whose one end surface fit to the projection 315 of 
the large radius portion 314 and the other end surface 
continuing from the valve means 32b. wherein a con- 
cave 317 is formed on the outer peripheral of said pro- 
jection 315. This concave 317 is the fitting means for 
fitting the resin 101 having low heat transmission rate to 
the heat sensing shaft in order to prevent the occur- 
rence of hunting phenomenon. 
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Description 

Technical Field of the Invention 

The present invention relates to expansion valves 
and, more particularly, to expansion valves used for 
refrigerant utilized in refrigeration cycles of air condi- 
tioner, refrigeration device and the like. 

Background of the Invention 

In the prior art. these kinds of expansion valves 
were used in refrigeration cycles of air conditioners in 
automobiles and the like. FIG. 9 shows a prior art 
expansion valve in aoss-section together with an 
explanatory view of the refrigeration cycle. The expan- 
sion valve 10 includes a valve body 30 formed of pris- 
matic-shaped aluminum comprising a refrigerant duct 
1 1 of the refrigeration cycle having a first path 32 and a 
second path 34, the one path placed above the other 
with a distance inbetween. The first path 32 is for a liq- 
uid-phase refrigerant passing through a refrigerant exit 
of a condenser 5 through a receiver 6 to a refrigerant 
entrance of an evaporator 8. The second path 34 is for 
a liquid-phase refrigerant passing through the refriger- 
ant exit of the evaporator 8 toward a refrigerant entrance 
of a compressor 4. 

An orifice 32a for the adiabatic expansion of the liq- 
uid refrigerant supplied from the refrigerant exit of the 
receiver 6 is formed on the first path 32. and the fist path 
32 is connected to the entrance of the evaporator 8 via 
the orifice 32a and a path 321. The orifice 32a has a 
center line extending along the longitudinal axis of the 
valve body 30. A vaive seat is formed on the entrance of 
the orifice 32a, and a valve means 32b supported by a 
valve member 32c and forming a valve structure 
together with the valve seat is included thereto. The 
valve means 32b and the valve member 32c are welded 
and fixed together. The valve member 32c is fixed onto 
the valve means 32b and is also forced by a spring 
means 32d, for example, a compression coil spring. 

The first path 32 where the liquid refrigerant from 
receiver 6 is introduced is a path of the liquid refrigerant, 
and is equipped with an entrance port 321 and a valve 
room 35 connected thereto. The valve room 35 is a 
room with a floor portion formed on the same axis of the 
center line of the orifice 32a. and is sealed by a plug 39. 

Further, in order to supply drive force to the valve 
body 32b according to an exit temperature of the evap- 
orator 8, a small hole 37 and a large hole 38 having a 
greater diameter than the hole 37 is formed on said 
center line axis perforating through the second path 34. 
A screw hole 351 for fixing a power element member 36 
working as a heat sensor is formed on the upper end of 
the valve body 30. 

The power element member 36 is comprised of a 
stainless steel diaphragm 36a, an upper cover 36d and 
a lower cover 36h each defining an upper pressure acti- 



vate chamber 36b and a lower pressure activate cham- 
ber 36c divided by said diaphragm and forming two 
sealed chambers above and under the diaphragm 36a, 
and a tube 36i for enclosing a predetermined refrigerant 

5 working as a diaphragm driver liquid into said upper 
pressure activate chamber, and Is fixed to the valve 
body 30 by a screw 361 . Said lower pressure activate 
chamber 36c is connected to said second path 34 via a 
pressure hole 36e formed to have the same center as 

to the center line axis of the orifice 32a. A refrigerant vapor 
from the evaporator 8 is flown through the second path 
34. The second path 34 is a path for gas phase refriger- 
ant, and the pressure of said refrigerant vapor is added 
to said lower pressure activate chamber 36c via the 

15 pressure hole 36e. 

Further, inside the lower pressure activate chamber 
36c is a heat sensing shaft 36f made of aluminum and 
an activating shaft 37f made of stainless steel. The heat 
sensing shaft 36f exposed horizontally inside the sec- 

20 ond path 34 is movably positioned through the second 
path 34 inside the large hole 38 and contacting the dia- 
phragm 36a so as to transmit the refrigerant exit tem- 
perature of the evaporator 8 to the lower pressure 
activate chamber 36c. and to provide driving force in 

25 response to the displacement of the diaphragm 36a 
according to the pressure difference between the upper 
pressure activate chamber 36b and the lower pressure 
activate chamber 36c by moving inside the large hole 
38. The activating shaft 37f is movably positioned inside 

30 the smalt hole 37 and provides pressure to the valve 
means 32b against the spring force of the spring means 
32d according to the displacement of the heat sensing 
shaft 36f. The heat sensing shaft 36f comprises a stop- 
per portion 312 having a large radius and working as a 

35 receive member of the diaphragm 36a, the diaphragm 
36a positioned to contact its surface, a large radius por- 
tion 3 1 4 contacting the lower surface of the stopper por- 
tion 312 at one end surface and being moveably 
inserted inside the lower pressure activate chamber 

40 36c. and a heat sensing portion 318 contacting the 
other end surface of said large radius portion 31 4 at one 
end surface and having the other end surface con- 
nected to the activating shaft 371 

Further, the heat sensing shaft 36f is equipped with 

45 an annular sealing member, for example, an o-ring 36g. 
for securing the seal of the first path 32 and the second 
path 34. The heat sensing shaft 36f and the activating 
shaft 37f are positioned so as to contact each other, and 
activating shaft 37f also contacts the valve means 32b. 

50 The heat sensing shaft 36f and the activating shaft 37f 
form a valve driving shaft together. Therefore, the valve 
driving shaft extending from the lower surface of the dia- 
phragm 36a to the orifice 32a of the first path 32 is posi- 
tioned having the same center axis in the pressure hole 
55 36e. 

Further, the heat sensing shaft 36f and the activat- 
ing shaft 37f could be formed as one. with the heat 
sensing shaft 36f being extended so as to contact the 



2 



): <EP 0336061 A 1J_> 



4' 



3 

valve means 32b. Still further, a plug body could be 
used instead of the tube 361 for sealing the predeter- 
mined refrigerant. 

A known diaphragm driving liquid is filled inside the 
upper pressure activating chamber 36b placed above a 
pressure activate housing 35d, and the heat of the 
refrigerant vapor from the refrigerant exit of the evapora- 
tor 8 flowing through the second path 34 via the dia- 
phragm 36a is transmitted to the diaphragm driving 
liquid. 

The diaphragm driving liquid inside the upper pres- 
sure activate chamber 36b adds pressure to the upper 
surface of the diaphragm 36a by turning into gas in cor- 
respondence to said heat transmitted thereto. TTie dia- 
phragm 36a is displaced in the upper and iower 
direction according to the difference between the pres- 
sure of the diaphragm driving gas added to the upper 
surface thereto and the pressure added to the lower sur- 
face thereto. 

The displacement of the center portion of the dia- 
phragm 36a to the upper and lower direction is transmit- 
ted to the valve member 32b via the valve member 
driving shaft and moves the valve member 32b close to 
or away from the valve seat of the orifice 32a. As a 
result, the refrigerant flow rate is controlled. 

That is, the gas phase refrigerant temperature of 
the exit side of the evaporator 8 is transmitted to the 
upper pressure activate chamber 36b. and according to 
said temperature, the pressure inside the upper pres- 
sure activate chamber 36b changes, and the exit tem- 
perature of the evaporator 8 rises. When the heat load 
of the evaporator rises, the pressure inside the upper 
pressure activate chamber 36b rises, and accordingly, 
the heat sensing shaft 36f or valve member driving shaft 
is moved to the downward direction and pushes down 
the valve means 32b via the activating shaft 37, result- 
ing in a wider opening of the orifice 32a. This increases 
the supply rate of the refrigerant to the evaporator, and 
lowers the temperature of the evaporator 8. In reverse, 
when the exit temperature of the evaporator 8 
decreases and the heat load of the evaporator 
decreases, the vaive means 32b Is driven in the oppo- 
site direction, resulting in a smaller opening of the ori- 
fice 32a. The supply rate of the refrigerant to the 
evaporator decreases, and the temperature of the evap- 
orator 8 rises. 

In a refrigeration system using such expansion 
valve, a so-called hunting phenomenon wherein over 
supply and under supply of the refrigerant to the evapo- 
rator repeats in a short term is known. This happens 
when the expansion valve is influenced by the environ- 
ment temperature, and. for example, the non-evapo- 
rated liquid refrigerant is adhered to the heat sensing 
shaft of the expansion valve. This is sensed as a tem- 
perature change, and the change of heat load of the 
evaporator occurs, resulting to an oversensitive valve 
movement. 

When such hunting phenomenon occurs, it not only 



4 

decreases the ability of the refrigeration system as a 
whole, but also affects the compressor by the return of 
liquid to said compressor 

The object of the present invention is to provide a 
5 cost effective expansion valve which avoids the occur- 
rence of hunting phenomenon in the refrigeration sys- 
tem with a simple change in structure. 

Summary of the Invention 

10 

In order to solve the problem, the expansion valve 
of the present invention comprises a valve body having 
a first path leading to an evaporator for the liquid refrig- 
erant to pass, and a second path for the gas refi-igerant 

15 to pass from the evaporator to the compressor, an ori- 
fice mounted in the passage of said liquid refrigerant, a 
valve means for controlling the amount of refrigerant 
passing through said orifice, a power element portion 
mounted on the valve body having a diaphragm being 

20 displaced by sensing the temperature of said gas-phase 
refrigerant, and a heat sensing shaft for driving said 
valve means by the displacement of said diaphragm, 
wherein said heat sensing shaft includes a fitting means 
for fitting onto the heat sensing shaft a member for 

25 delaying the transmission of the change in said temper- 
ature to said power element portion. 

Further, the expansion valve of the present inven- 
tion characterizes in that the heat sensing shaft com- 
prises on its peripheral a sealing member for preventing 

30 connection between said first path and said second 
path, and further comprising a preventing member con- 
tacting said sealing member for preventing the move- 
ment of said sealing member. 

In one embodiment, the present invention charac- 

35 terizes in that said preventing member is a self-locking 
nut. 

In another embodiment, the present invention char- 
acterizes in that said self-locking nut is a push nut. 
In a further embodiment, the present invention 

40 Characterizes in that said preventing member is a snap 
ring with inner teeth. 

In another emtxKliment the expansion valve of the 
present invention characterizes in that said heat sens- 
ing shaft comprises a stopper portion whose one end 

45 surface contacts said diaphragm, a large radius portion 
whose one end surface contacts the other end surface 
of the stopper portion not contacting said diaphragm, 
and a rod portion ving a small radius and having one 
end fitting the other end surface of said large radius por- 

50 tion and the other end contacting said valve means, 
wherein said fitting means is formed on said other end 
surface of said large radius portion, and the rod portion 
of said heat sensing shaft comprises a sealing member 
positioned between said first path and said second path 

55 for preventing the connection between said two paths, 
and further having a preventing member placed so as to 
contact said sealing member for preventing the move- 
ment of said sealing member. 
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Further, the one end of said rod portion fits onto the 
other end surface of said large radius portion inside a 
projection member formed on the center portion thereof, 
and said fitting means being a concave portion mounted 
on the outer peripheral of said projection member, and 
said preventing member being a self-locking nut. 

Still further, the expansion valve is characterized in 
that said self-locking nut is a push nut or a snap ring 
with inner teeth. 

The expansion valve of the present invention hav- 
ing the above characters can effectively prevent the 
occurrence of the hunting phenomenon. When sensitive 
opening and closing reaction of the valve happens at 
the time of change in temperature of the refrigerant, the 
pre-equipped fitting means for fitting onto the heat sens- 
ing shaft a member for delaying the transmission of the 
change in the refrigerant temperature to the power ele- 
ment portion works effectively. When a resin having low 
heat transmission rate is utilized as the member, the 
resin could be fit to the heat sensing shaft, and delays 
the transmission of the change in temperature of the 
refrigerant to the power element portion, thus prevent- 
ing sensitive opening and closing reaction of the valve 
even at a temporary heat change of the refrigerant mov- 
ing toward the compressor from the evaporator. Moreo- 
ver, by use of the expansion valve of the present 
invention comprising said fitting means, it could not only 
control the flow rate of the refrigerant flowing toward the 
evaporator as other conventional valves, but also drive 
the valve mechanism of the expansion valve by an oper- 
ation of the power element portion sensing the heat 
change of the refrigerant flowing from the evaporator 
toward the compressor. Therefore, the expansion valve 
of the present invention can operate as an expansion 
valve without the use of the resin member on the fitting 
means depending on the degree of the hunting phe- 
nomenon. 

Further, according to the present invention, the heat 
sensing shaft of the expansion valve itself could be pre- 
equipped with said fitting means, and the valve body 
could be formed to have the same structure as the prior 
art expansion valve, so utilization of a conventional 
valve body is possible. To further prevent the formation 
of connection of the two paths along the heat sensing 
shaft formed inside the valve body, in the present inven- 
tion, a preventing member for preventing the movement 
of the sealing member positioned between said two 
paths utilizes a seif-tocking nut. for example, a push nut 
or a snap ring with inner teeth. 

Brief Description of the Drawing 

In the drawing. 

FIG. 1 is a vertical cross-sectional view showing 
one embodiment of the expansion valve of the 
present invention; 

FIG. 2 is a cross-sectional view of the resin member 



explaining the embodiment of FIG. 1 ; 
FIG. 3 is a vertical cross-sectional view explaining 
the state where the resin member is fit to the expan- 
sion valve of FIG. 1 ; 
5 FIG. 4 is an explanatory view of the push nut of the 
embodiment of FIG. 1 ; 

FIG. 5 is a drawing showing another embodiment of 
the power element regarding the expansion valve of 
the present invention; 
10 FIG. 6 is an explanatory view showing the snap ring 
with inner teeth used in another embodiment of the 
present invention; 

FIG. 7 is an explanatory view showing the snap ring 
with inner teeth; 
15 FIG. 8 is an explanatory view showing yet another 
embodiment of the present invention; and 
FIG. 9 is a vertical cross-sectional view showing the 
expansion valve of the prior art. 



The embodiment of the present invention according 
to the drawings will be explained below. 

FIG. 1 is a vertical cross-sectional view of the 
expansion valve 10 showing the refrigeration cycle, and 
the same reference numbers as FIG. 6 show the same 
or equivalent portions, but the structure of the heat 
sensing portion 318 differ from that of the expansion 
valve shown in FIG. 6. Further, the predetermined 
refrigerant can be sealed by using a plug body 36k as in 
FIG. 5 instead of the tube 36i of FIG. 1 , and a plug body 
36k made of stainless steel and the like is inserted to a 
hole 36j formed on the upper cover 36d made of stain- 
less steel and welded thereto. In FIG. 5, the units 
related to the power element portion 36 are illustrated, 
and the other structures are omitted. 

In FIG. 1. a heat sensing portion 318 is comprising 
a large radius stopper portion 312 for receiving a dia- 
phragm 36a having a heat sensing shaft 36f and a dia- 
phragm 36a contacting its surface, a large radius 
portion 314 contacting the back surface of a stopper 
portion 312 at one end and the center portion of the 
other end formed inside a projection 315 and movabiy 
inserted in a lower pressure activate chamber 36c. and 
a rod portion 31 6 having one end surface fit the inside of 
the projection 315 of said large radius portion 314 and 
the other end surface attached and connected to the 
valve means 32b as one structure, wherein a concave 
317 is formed on the outer peripheral of the projection 
315. and said concave 317 works as a fitting means for 
fitting a resin having low heat transmission rate for 
restraining the hunting phenomenon. 

In the embodiment of the present invention, the 
valve body 30 utilizes a prior art valve body of an expan- 
sion valve, and the rod portion 316 forming the heat 
sensing shaft 36f is driven back and forth across a path 
34 according to the displacement of the diaphragm 36a 
of the power element portion 36. Therefore, a clearance 
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is formed long the rod portion 316 connecting the path 
321 and the path 34 To prevent such connection, an o- 
ring 40 contacting the outer peripheral of the rod portion 
316 is positioned inside a large hole 38 positioned 
between the two paths. Further, to prevent the move- 
ment of the o-rmg 40 by the force from a coil spnng 32d 
and the refrigerant pressure inside the path 321 toward 
the longitudinal direction (toward the power element 
portion 36). a push nut 41 working as a self-locking nut 
is fixed to the rod portion 316 inside the targe hole 38 
contacting the o-iing 40. As fo» the lOd portion 316, it is 
formed to have a smaller cross sectional area, or 
smaller radtus compared to those on prior art expansion 
valves (for example. 2 44 mm corrpared to 5.6 mm in 
prior art expansion valves) m order to have smaller heat 
transmission area, for preventing the hunting phenome- 
non. Therefore, by forming the vatve body 30 in a prior 
art method, said connection ot the tf*o paths is bkely to 
occur. In order to prevent such connecton the push nut 
41 for securely preventing the movement of the o-nng is 
effective. 

FIG. 2 is a cross sectional view showing one exam- 
ple of a member having low heat transmission rate to be 
fit to a concave portion 31 7 equipped on tne expansion 
valve 10 of FIG 1 for preventing the occufrence of the 
hunting phenomenon. In FIG 2. the resm member 101 
is formed by a resin material having Jow heat transmis- 
sion rate, for exanple. a polyacetate. to have a cylindri- 
cal shape with a flange 102. A conneamg portion 105 
protruding inwardly (having a height around 0 2 mm) is 
formed on an inner peripheral 104 of a cylindrical por- 
tion 1 06 formed between the flange 1 02 and an end por- 
tion 103 on the other side. The res*n member 101 is fit 
to the outer peripheral of the proiectjon 315 formed on 
the large radius portion 314 of the heat sensmg portion 
318 of FIG. 1 . and by fitting the connecting portion 105 
to the concave 317 (for example, a groove formed to 
have a depth about 0.2 mm) formed on its outer periph- 
eral surface, the resm member 101 is tit ir>ereto by the 
elasticity of the resin member to keep a space between 
the projection 315 formed on the 'large radius portion 
314 of the heat sensing portion 318 

FIG. 3 is a vertical cross-sectional view showing the 
state where the resin member I0i is fit to me expansion 
valve 1 0 of FIG. 1 . The resin member 1 0 1 is the only dif- 
ference between the embodiment of FIG 1 

As is shown, the expansion vatve of the present 
en:ibodiment is equipped with a fitting means tor fitting a 
resin member having low heat transnnssion rate so as 
to prevent the sensitive opening and dosing reaction of 
the valve structure. Therefore, when hunting phenome- 
non occurs, the resin member can be appited to prevent 
it. 

FIG. 4 is a plan view showing the push nut or self- 
locking nut shown in the embodiment of FIG 1. The 
push nut 41 is, for example, a saucer -shaped disk made 
of stainless steel, comprising a center hole 4ia through 
which the rod portion 316 passes, and a cut-in 41 b 



formed radially from the center hole 41. When the rod 
portion 316 is inserted to the center hole 41a. the metal 
portion between each cut-in 41b is lifted, pressed 
against and fixed to the rod portion 316 at a position 
contacting the o-ring 40, to prevent the movement of the 
o-ring. Of course, a snap ring with inner teeth could be 
used as the self-locking nut. 

FIG. 6 shows another embodiment of the prevent- 
ing member for preventing the movement of the o-ring 
40. In this embodiment, a groove 316a is formed on the 
rod portion 316, and a snap ring with inner teeth 410 is 
fit into the groove 31 6a. 

FIG. 7 shows a plan view of the snap ring 410 with 
inner teeth, and the snap ring 410 with inner teeth is 
having three teeth 41 2 formed inwardly for fitting into the 
groove 316a of the rod portion 316. 

FIG. 8 shows yet another embodiment. In this 
embodiment, two grooves 31 6a and 316b are formed on 
the rod portion 316, and two snap rings 410 with inner 
teeth are fit into the grooves. 

The o-ring 40 is positioned between the two snap 
rings, and effectively prevented of any movement. 

Further, the rod portion 316 inserted through the 
push nut 41 is fit inside the projection 315 of the large 
radius portion 314, so the metallic material of the rod 
portion 316 could be selected variously according to the 
degree of the hunting phenomenon. In the embodiment, 
a brass material is used as the stopper portion 312 and 
the targe radius portion 314. and aluminum material for 
the rod portion 316. Further, a stainless steel material 
can be used as the rod portion 316. Even further, the 
stopper portion, the large radius portion and the rod 
portion can all be formed of stainless steel. Stainless 
steel material has low heat transmission rate than alu- 
minum material, so it is even more effective for the pre- 
vention of hunting phenomenon. It is further possible to 
select the thickness of the resin member having low 
heat transmission rate shown in FIG. 2. 

By the expansion valve of the present invention 
which includes a structure for supplying a fitting means 
for fitting a member onto the heat sensing shaft to pre- 
vent the occurring of hunting phenomenon, so it is pos- 
sible to provide an expansion valve fully prepared 
against hunting phenomenon without substantial 
change in structure. When hunting phenomenon 
occurs, an expansion valve fully corresponded to hunt- 
ing phenomenon can be gained by fitting the member 
for preventing the hunting phenomenon onto the heat 
sensing shaft by said fitting means. 

Where technical features mentioned in any claim 
are followed by reference signs, those reference signs 
have been included for the sole purpose of increasing 
the intelligibility of the claims and accordingly, such ref- 
erence signs do not have any limiting effect on the 
scope of each element identified by way of example by 
such reference signs. 
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Claims 

1 . An expansion valve comprising: 

a valve body having a first path leading to an 
evaporator for a liquid-phase refrigerant to 
pass and a second path for a gas-phase refrig- 
erant to pass from the evaporator to the com- 
pressor; 

an orifice mounted inside said first path; 

a valve means for controlling the amount of 

refrigerant passing said orifice; 

a power element portion formed on said valve 

body and having a diaphragm being displaced 

by sensing the temperature of said gas-phase 

refrigerant; and 

a heat sensing shaft for driving said valve 
means by the displacement of said diaphragm; 

wherein said heat sensing shaft 
includes a fitting means for fitting onto the heat 
sensing shaft a member for delaying the trans- 
mission of the change in said temperature to 
said power element portion. 

2. The expansion valve of claim 1 wherein said heat 
sensing shaft comprises on its peripheral a sealing 
member for preventing connection between said 
first path and said second path, and further com- 
prising a preventing member contacting said seal- 
ing member for preventing the movement of said 
sealing member. 

3. The expansion valve of claim 1 wherein said heat 
sensing shaft comprises on its peripheral a sealing 
member for preventing connection between said 
first path and said second path, and further com- 
prising a preventing member contacting said seal- 
ing member for preventing the movement of said 
sealing member, characterized in that said prevent- 
ing member is a self-locking nut. 

4. The expansion valve of claim 1 wherein said heat 
sensing shaft comprises on its peripheral a sealing 
member for preventing connection between said 
first path and said second path, and further com- 
prising a preventing member which is a self-locking 
nut contacting said sealing member for preventing 
the movement of said sealing member, character- 
ized in that said self-locking nut is a push nut. 

5. The expansion valve of claim 1 wherein said heat 
sensing shaft comprises on its peripheral a sealing 
member for preventing connection between said 
first path and said second path, and further com- 
prising a preventing member contacting said seal- 
ing member for preventing the movement of said 
sealing member, characterized in that said prevent- 
ing member is a snap ring with inner teeth. 



6. An expansion valve comprising: 

a valve body having a first path leading to an 
evaporator for a liquid-phase refrigerant to 
5 pass and a second path for a gas-phase refrig- 

erant to pass from the evaporator to the com- 
pressor; 

an orifice mounted inside said first path; 

a valve means for controlling the amount of 

w refrigerant passing said orifice; 

a power element portion formed on said valve 
body and having a diaphragm being displaced 
by sensing the temperature of said gas-phase 
refrigerant; and 

15 a heat sensing shaft for driving said valve 

means by the displacement of said diaphragm; 

wherein said heat sensing shaft com- 
prises: 

20 a fitting means for fitting onto the heat 

sensing shaft a member for delaying the 
transmission of the change in said temper- 
ature to said power element portion; 
a stopper portion whose one end surface 

25 contacts said diaphragm; 

a large radius portion whose one end sur- 
face contacts the other end surface of the 
stopper portion not contacting said dia- 
phragm; and 

30 a rod portion having a small radius and 

having one end fitting the other end sur- 
face of said large radius portion and the 
other end contacting said valve means; 
wherein said fitting means is formed 

35 on said other end surface of said large 

radius portion, and the rod portion of said 
heat sensing shaft comprises a sealing 
member positioned between said first path 
and said second path for preventing the 

40 connection between said two paths, and 

further having a preventing member 
placed so as to contact said sealing mem- 
ber for preventing the movement of said 
sealing member. 

45 

7. The expansion valve of claim 6 wherein the one end 
of said rod portion fits onto the other end surface of 
said large radius portion inside a projection mem- 
ber formed on the center portion thereof, and said 

50 fitting means being a concave portion mounted on 
the outer peripheral of said projection member, and 
said preventing member being a self-locking nut. 

8. The expansion valve of claim 6 wherein the one end 
55 of said rod portion fits onto the other end surface of 

said large radius portion inside a projection mem- 
ber fomned on the center portion thereof, and said 
fitting means being a concave portion mounted on 
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the outer peripheral of sad projection member, and 
said presenting mentoer bemg a push nut, 

9 The expansion valve of claim 6 wherein saw pre- 
venting^mberisasnapringv.ith,nnerteeth. 
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